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e mJ\m mem A\§o[^ I^^^Q GSM AI:±:iJM^. AMC gi^ lOOkbps 2iQI bloH, 

384kbps 2im QI0I9 aiOiegS J:^IS§^CK IlgXI S^S. 1.25MHz COMA AI>i^eO||>M^ AMCS m 

m 5Mbps 2im fe^ EIB QIOIEI aiOl^e(peak data rates)g HlgmCH. O\D\0\\M. 460kbps^ AMC:^^ 2i 

t: aoi ss^oia. ii£iu. amc^ mm ^mmm d\^q. amc^ ^§ oiiai ai xieoii sii^^sn:}. 
sEfe mm o\\^i aioi^H 4^sAi3ife s^o^ s^m:Hi 3ioip. xh^ ^ss^^ss ^nm 

ttHSI 0\m (mobile channel)^ 21o\0\ xH^ mm 

oiait.^ 01^ iDi^oii, AMC^ omf£ ^ii Aii^a biinmoi xHy ^soii :?i^mo4. 

m aiOlEi aiOlM ^i*l(coarse data rate select jon)M THISaf^QI A\m^O. XhS SS 

ARQ( Automatic Repeat request)^ M£I:HI 4=<:iJS M^MSt XHS^MS Q.mm^^^i, QIOlEi S 
§3h£^ AMC2f ^'M h\Sm 4^ 910 . XHS^ S^S ACK SE^ NACKOII D\^ym m ^ 91Q . AMC^ ^A| 

xHy iSMoii x^e^^^ ^mm ^ ttH^oii arq^ :'H<!fi&cK amc(£^ fec) ^ arq 
B^M\±^, xH^ FEC o^u£^ lis. ^Ai ^5^^ J^:^|o^^ ^^^a^oi oh^ ^^^6h& 

a. FEC + ARQM ITDil A^g6^^ EfgJ I mOl^dlH ARQ(type I hybrid ARQ)^ SXISCK 

CH E xHaiire SEfe 0^|E^ xH£|01I£ EfgJ II ohOIMdIH ARQ(type II hybrid ARQ)^ ^ 9JiQ , 3 

21011 XIS8 mOI^S.|H ARQ°I. UmXI =i^^B Oiie^^ M^MS &^^e>a^ SOIIAH S 

^ ARQ2f ^A^mcK ziaHU, afoi^di^ ARQ^ 3ii oi^e mD[M3\^m ^MD\o\\k\ ^mm 

mm A\mm9.^^i arq ^^sm^ n^Miio. 2^ m^m^ ^^m JW^m^i 9\ 

si^cK oia-igh ^i^F^ei ^^Moi ^Ai xH^ ^zdMoiiei e&6Foi ^^siD\ mmo\\. 

^'o[^, ofOl^aiH ARQ^ EEe.^ m:>\ Incremental Redundancy) S£^ 6miH£IE ARQ^ S 

XI£IO^ ?JiQ: 

mO\^^\^ ARQOif^ ^i^S(f !avors)OI 910. Z}&t.^ S^OII am M 1 

e &h^o| ^^^6^^ 3^ ii,^(SEEh 5i,MChase combini ng) gXll!)OICK mm CI3CH(joint 

decoder)^ mm ii,^:^I^AH ^ 91^, mmm: 0\m SE^ ^JLH him ^i,^::'l(max-ratio 

combiner)^ H&t^ 4= 91^ mm Cj^CHCblock repetition decoder )0I Di . E.^^ mm C\^C-\D\ m 

^mo. 3s ^i^oi A^^•^^ 3s ^^^opi coi^oiL §^5f:hi ^^a^x^^ Ehej ii 6i-oi^diE arq^ 

^#^D. C\m S^OI^aiH arq ^^SMBf blJUm 5i.^£| S-SS^ a 

OiiSdl Q^^, ^i,^ 201! M^M X^x^|-C|3S6^fe ^ 2^ AI£M^ ^ CH B^^M X! 

§5hxi ^m ^mmo. m-\L[, bescf m^mm e§f ch ^^'^ 3s ^^^mg 

x-iig6f^ ahoi^aiH arq ^^seoi c-\ & 3s oi^es iM^m 4^ 5icL ahoi^diE arq ^^s^g xii 

1 L M^MOI CH e ^El2\ g^a^£^ Xl§^ 4 9JiQ . Dl^MB = 

(Reed-Solomon codes). ^eH2i ^ElM , ^ E4S SEHSI 3HM0il OiSH A^g 

D[^B[a. L M^M^ EE§^ V^^^^ S^^ffl. ^IXlMOl 0|^^Hi 

OlIAH Old-ig^ ^XIM^ ^mD\2\ ^A[^ SEOI^AH xH£|^ 4^ 9JiC[ , L S^M 01^ 

Oil. mmmol ^^^sin, sbh^ m^m^ ah^^ mmmii^ ^msiJiu sEm ah^^ m^m^ zmmbo. 

x\x]\-Q^^j\^m mm^ mm diss 012011 ci3s^ 4- 91^ m^oicl s^a^:Hi^ l mm 

ms\ ii\ 1 mms m^^ xm-Q^^D[^o[Q. xii 1 m^oi s^ai ^^^sia. M^eoi 

Xfxll-CI3i!:?^^ofa^ §§01 9JiQ. E}^ III 5hOIM£IH ARQ gOife. 1995^ 6^. IEEE trans. 
Commun.. S. KallelOl XH^§[, 2^ M^MOI X\n\-Q^^D[^^ 5^0|H^IH ARQ H^MM^Sj MBHi^Oll 
QloH '^^a^oj SxH& een 3He ^ n §gM(Complementary punctured convolut ional 

codes and their appi icat Ions) ' Oil AH Ahg£l2iQ. 1999\^ 3^ 22 LHX! 26^ Siemens AG TSGR1#3(99) 177 
OilAH 0^21 ^^01, II ^ E>^ 111^ 'g^th ^^S2| ^IfM'OIOI. ^§t^ XjgOl ^fi 

afxi s^a. nanu. zi xi§2j A^g^ xii 1 M^efS se^ l m^moi x^x•il-Ql3s:?^^s^o^. 
xfx^i-ci3s:}f^g[ ^^sMoi ^^ah^cii mmm ^^m Q^m^ ^^mo. 

moiMdIH ARQ :)H^flgM^ AhgXh xH^liTMS BIHl S:'UI^ 4 2iI2, SIH^^^^ Md^m gi^e 2dH 
S gl'UI^' 4 2^EK A^^4^. SFOI^aiE ARQ^ . 3S eilOIMM g:7FA|3|J2 xHy:Qf ^xim^ QIO^E^ 511 

oi^M fiHf^^^ g§£°i ^^§,^^^^1 xh^oii ^mm. ahoi^aiH 

ARQ^ ARQ ^^Seoil 2JoH xH ^ ^SSOil 2|E^' 0[Ud\ ARQ ^^^gOil 2J 6H OildHMOIIS 

2J^o|p. a^O|M£|H ARQ^ ^^[^21 li\0\ , 3H ^ U3CH =?m OI^M(decoder 

implementation issues) EEH^OIL FEC + ARQSa ^D\\o\D\ CH 0\^C[. SEth. mOIHdlH ARQ^ 5E§h ARQ 

R^^m M^m ^^'o\D\\ ^o. 

0\B^^ A\^ E.^:^l(Shannon limit)Oil Jimm 0\\^^ S§ OI^MM XHIgBf^. E-jS ^EM^ ahOIH£|E 

ARQ£^ mmo[o\ A[§m ^ 910. 3e ^m. sxh ^E.m ^ sbh ^^s^m ^ira^^ 

«^geOI EIHshCL nenu. OldHE.^ ^^Seg ililOIS xHyS(fading channels) UiSi £is 3£ ^ 

si^^o^ A^gmxi^ Sf^cf. oieng^ ^^smb as moi^aiH arqm 3S s 

^dSM ^i.^aK)i xHdiafxi s»^^cl 

mm ^mm^ ajiois xh^m Ui^j e-im 3e si^^^^ Ahga^x| s^^^ck xh 

^BH g^^^ 3:?10|01, Xii 2 S^Oll Oit^ xH dl bjgOl SXioH^ICK gBH :?l#2| AROM 

g x^x•Jl-Ll3s::^^fe§^ 2^ M^Mm i^^xi a^iQ. i-ii 1 mm 0121011 x^x•^l-u3s:?^^i^ m^^oii choh xii 
S£ixi a2Di. x^x-ii-p^&or^s M^MB §a hh^li^^ 2ioi£ gg& b:?io<o^ 
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£ IS e ^^s°i b^^^^§^ ^Aioiioii CE^^^ ei^ ejscHM m^e. 

£ 3S e dH,^5!th ^AlOllOil COSh ^g^j 6^0l«aiH ARQM £A|5^^ ^MS. 

£ 4^ a8i§^ Eia 3£ aioi^M mm Aiii>iOii a>M ^^soii ms^ 2^ 



XilSf^ ofO|^e.|£ ARQ AI^^OilAH Ahg^ &jS 3£^(Turbo codes)g £ 101! £AIS d^2f ^^01 2:H^ 
ei3CHM(convolutional encoders)^ ^^SCf. b^i^^§^ ^AlOjlOilAH. oj^CHM^ 

R = 1/2 ^le^OIJiKsystematic) ^i^^ o] ( recursive) ei^CH M (convolut i ona I 

encoder)0|QK d^i^^'gi ^A!01IOj| CHt^ gxH^ sj ^(punctur i ng circuit)(>1l EHS ^X\\ 

3£ EllOI^^ 1/40ICK ri^M^OIl OiSH. ^ ^M^'(x) 3 J}X\\. HI 1 ^^^2 3£(y,)0il 2j5H 

^^E! IIH£IE| ^MH. >::Mi,>(x') HI 2 3£0!I °loH HI 2 IIH&IEI 

:^M^'(y2)ei. 4:)H2j :i^^^^oi § ^ 9 CK ei^ClH ^lEI SzHH M^^ nHBIEI bl^MM SxHiii,^^ 

^Mi (Olj^ai) R = 3/4, R = 2/3 ^ R = 1/2 m^o\^m AfgSQ. Ojl^jP. R = 1/2 

CHSH. msSI EHdlEI dl^MB jCH^M eSH S^&iCKx,. Vn. X2, y2i . Xa, yi2 x„. y,n. 0^:'IOilA-i 

EHS eiEiElbldrubo i nter leaver )H| B.D\21) . R = 1/3 3£o| ^oqh^ SiE^dlMS :Nie^ei 

diMM(x')s x\{^m mm s^sxi a^^a. 

Hie>^ ^^SS £ 2 §^ £ 301! £A|^ Shi^lOil I^I^EEK £ 2^ a) XH^ b) 

^. c) WuHii ^ ^ICH bl^ ^^OIS d) xHy e) OjlE-i ^ f) 2^:?i(>il 

m^oi (acknowledgement )S QAj S^6h^ D\^m E^S Ahgt.^ ami^EIH ARQ^ ^ 

b^^oi ip^^ £A|§.^CL £ 20il £AI^ , :'l^^(a) ^ (b)S S^:'l(>ilAH ^'IHail. a^^Oil 

:'I^S(c) ^ (f)S 4^<!l]^ICHIAH ^ly^a. 3£ aiOlM^ S^SFTII 5i^^£J>IU £^ 

>^ oiQK £ 4^ pot^^ ^iHQ eiioi^g mm 2^ Aifj>:Oii irh^ 

oiiAH Afe^! 2^ M^ssi mm £A|tha. 

Sje^£^, £ 3S. 1^ tMBHg 3c eijoiMS H|o^^ g,^goi o||g £AI§^a. 

1. oFQIHdlE ARQOll 3S eilOlM::?^ eiX-i <y^&CL aiOlM^ ^^^ei ^ilOl^ S#(blind 
rate detection) £^ S^th ailOl^ S#(explicit rate detection)^ A^SshOI ^tlD\mM ^ 

^ C/l > A 01 EHM 3£ aiOlM = lOIK. 0^:'IOilAH A^ ^y\^o\z} 

I Zl^XI S^. EiS 3£ aiOl^ = 3/4(£^ S:*jl2s^(B) OI5h21 S^Oil^ 1/2) 

2. 3£ BiioiM = 1^ :^f§5h^. Qm ^yi\mo\ 

3. aioi^ R = 1/4 E^s 3£s A^g5^o1 sxii nH^M ei3saF:n 

4. :*iie^ei diMeeis s^mn 

5. AFgmOj :^IIS^e] dl^e(Xi, X2 Xn)^ EI^SoHZ 

I imeiOl asms. 3 ^011 ISoHXIIKACK 51^) 

4 3gXI ao^, sNROll £i6H 2| xH^ ^MOil i^f^XlM ^01 H&£|12 

6. HI 1 Ail^SJ 12^ nHEIEI blMMCYt. Y22 Ysr,)^ ^^o\:D. 

7. R = 1/2 E-IM 3£M K\^nm 

^ HH^OI ^S6F3. Zl ^Oil lyoHXIIKACK 2^) 

8. HI 2 AilMSi UHEIEI bl^M(Y,2.. Y2, Y2N)e S^6h:2 

9. R = 1/3 ^£1 AFemOl P^SoHl 

^ iIH?^OI SgShS. □ ^Oil IS3HXII1(ACK S^) 

^ USX! SHS. SNRoii °i6H 2| xHy ^^2|oii :^fexi§ ^01 x-i&aii 

10. HI 2 AI^KYti. Y22 Y2N)0il Q|s^ XHI 1 AjjeSi ilHaiEj dlMge S^mil 
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11. X^^E HI 1 AIIM2J Jnm EHdlEI bl^MOll ^^^^m ¥PhSHl 

# 5i!oiM 1/3 Ahga^oj 3 ^nfs a^sani 

# IIH^OI ^SmS. 3 ^011 ISoHXIIKACK S^) 

HgJI M^(weighted combined block)e ' 

12r M\ 2 A|Zf(Yi2, Ygi Ysh) §2^. ^1 2 A!|eoj nH^lEI tilMgg m^mH 

13. ^^^g ^1 2 AHieoj raaiEi biMsoii ^omn 

# siioiM 1/3 A^sa^o^ zi ^3^s p^sam 

# nH^OI ^So[^. n mow |»5HI!I1(ACK 3^) 

14. oiEidi^s i^ie^ei b!^e(x')e s^am 

15. R = 1/4 3E« A^ga^oi 3 ^^m p^sam 

# nHfLioi ^sma. n ^oii sshxiikack 2^) 

16. HI 3 Aief e §e.K mm nHEidi biMssi HI 1 M\^m s^mn. 

17. 9 uixi lee X ^^mc[. 

4 nH^oi ^gaf^. ACKM 2$ am 

^ ngXI a^^^ IIH5l!m bH&iD 

B?1l(15)0{|AH^ ?jlS^2J bIMMSI CIS M^3F 3Ei,^£! :Nie^&] blMM(weighted systematic 

bits)e MgSm R = 1/3 3E^AH P^Si^ 4^ 91J]U , ej£-i£l^© ^!S^2J blMMM A\ 

^om R = 1/4 BH^AH P3S& ^ 2^P^ 5101 4- SiP. P^ii ^^S^ m# 

^§ oj-SHc AlHygdn-band signal lng)m AhgsF^ D|£| ^§£j:>1U £^ 4=<:^:?I0II 

^^m 1 

c-iioip m^mm s^ah^ ^^^oii 9jio\M, 

ei^mfe aiOIE-1 iIHei( incoming data packet)^ 4^<:ija^^ £h)||: 

xHy Z£>!oii D\^s\o^ E-is 3S eiioiMM ^§a^fe 

p^2j ^ig^ei di^M ^ P4=Hi nHEiEi biMMe 5&§h ei^ss biMMM ^^a^:?i 9\m ^oi qioi 

EH m^m Eie ej^sa^^ B:n\: 

EHs BiioiMOil j\^3[o\ ^oj oj^s^ biMSHi HI 1 ^^a^fe 

^^:'l HI 1 ¥^011 CUsh 4^<y (acknowledgment ) 01 4^<M£j o^^ji oj Q|«g ^ggh^ ^ 

>^<M s>oi Qj Ah:p| alo|eo^| :^i^ah04. ^oi ej^s^ bi^^^i hi 2 

a^^ B?1IS CIIOIEH HH^ 2^ 

s^i>^ 2 

HI li,^Oil 2^ 01 AH, 

ei^ss biMesi HI 2 ^01 bi^soi 1 «gap ^^s, qioieh 

S^S 3 

HI li^Oil 2^01AH. 

P^£i :>1IS5|2J bIMM ^ P4^2j uHPP bIMSOl H&£]^. QjOIEH uHgL! 2^ ^^S. 
4 

HI 11,^011 2^ 01 AH. 

EiS aiOIMS ^Sm^QI AhgS .xHy 3HEI0i □ ^ bl (car r ler-to- 

interference ratio)©]. QIOIE-j ^^S. 

5 

HI 1i>^OII ^lOIAH. 

E-iM aioi^s isa^^ai A^g^ xHy sssg ^oi 2^:^1011 sjaH ^sa^, qioieh 
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6 

ej3S€l QIOIEH g^s ^^m^ 

HI 1 ¥^011 a\m aioi^oii D\^mo\ ¥^oiiAHsi §a eios a nnaiEi 

^oi QioiEi iiH^2j ^mm ei^ss aioia hh^j^ o\bo\\ stfa b 

Dili's biMee ?1oh ^mm mm eis ci^ss^^ ^n: 

IIH^ ^^S. 
7 

XII 6S0il 910\M. 

:)H^^^^ Cl3g5^^ m^d[ oi^oixi^, QioiEj 

8 

HI 6^^011 SiOiAH, 

CilOIEH iIH^2j ¥^^, ^i|-6f:»l SOII CH &gdl(SNR)S ::?^exi:?F ^01 

lib. QIOlEi 4^<:il ^^S. 

9 

HI etrOil SiOIAH, 

^Ol E^:»llb. 2JE-iai^S :4IS^ei inter leaved systematic symbols)^ :n\m^21 

^MM(systematic symbols)!!^ i&^5hb ^^WM Sa^6^b. EIIOIE-i iIH?i ^'tl . 

S^i^ 10 

xi\ emm s^o^ah. 

^oi zEi.^ E[:?iib. esfh ^i^^sui &^:?i oi^sa hh^j^ ^^si «^oj uies§[ 

0I22J ¥^2f 2^Ai3ib B^iis si^5i-b. qioie-i ^tii ^^g. 
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1 


82=1/2 OF Y| AND 

t/2 OF Y2 (Yii,Y22-) 
B3=0THER 1/2 OF Y^ 
AND OTHER 1/2 OF Y2 

(Y^2'^22' ■) 

B4=r 


81.82.83,84,82.83.81... 


1.1/2,1/3,1/4.1/4.1/4... 


1 


B^=X 

82=1/2 OF Y^ AND 

1/2 OF Y2 (Y,i.Y22- ) 
B3=0THER 1/2 OF Y^ 
AND OTHER 1/2 OF Y2 

('^12'^22"") 
B4=X' 


^V^2»^3'^4*^V^2'" 


1.1/2.1/3.1/4.1/4.1/4... 


1/2 


B^=X+1/2 OF Y^ 
AND 1/2 OF Y2 

(X^.YiV^22'-) 
B2=X'+0THER 1/2 OF Y^ 

AND OTHER 1/2 OF Yj 
(X',.Y^2-^21-") 


81,62,81.82,6^,62... 


1/2.1/4.1/4.1/4... 


1/3 


BpX+Y^+Y2 

B2=X'+Y^+Y2 
(X^.Y^2'Y22" ■) 


82,61, 82,61, B2-.- 


1/3.1/4,1/4.1/4... 


3/4 


BpX+1/6 OF Y^ 
AND 1/fi nr Y« 

(^1'^11'^21'^2'^16'^26-) 
82=4/6 OF AND 4/6 OF Y2 

f^12'Y22'%^23'^14'^24»Yl5'^25-^ 
B3=X'+l/5 OF Y^ 
AND 1/6 OF Y2 

(^V'^17'%'^'2'Yl13'^213-) 


61,82.83,81,82.83... 


3/4,3/4,3/4.1/4,1/4... 
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